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V.  S.  Bosamykin  and  A.  I.  Pavlovskiy 


HIGH-VOLTAGE  PULSE  GENERATOR 


The  invention  belongs  to  high-voltage  pulse  technology. 

Certain  high-voltage  pulse  generators  contain  a  transformer  line 
connected  to  a  load.  These  generators,  however,  have  low  power,  a 
limited  transformation  coefficient  due  to  the  presence  of  leakage 
fluxes,  and  a  large  number  of  commutators. 

The  purpose  of  the  invention  is  to  create  a  high-voltage  pulse 
generator . 

This  is  accomplished  by  having  a  transformer  line  in  the  form 
of  a  toroidal  spiral  inside  a  toroidal  primary  circuit  with  a  coaxial 
feeder  line. 

In  the  drawing  is  a  diagram  of  the  proposed  generator. 

It  contains:  a  grounded  toroidal  primary  circuit  1  with  a  coax¬ 
ial  feeder  line  2,  inside  which  is  the  toroidal  spiral  of  the  sec¬ 
ondary  winding  3.  One  end  of  the  secondary  winding  is  connected  to 
the  primary  circuit,  and  the  other  end  is  connected  —  via  a  commu¬ 
tator  4  —  to  a  load  5  at  point  A.  The  last  turn  of  the  secondary 
winding  forms  the  toroidal  Inductance  L,p. 

The  high-voltage  pulse  generator  operates  in  the  following  way. 
Initially  there  is  no  voltage  at  the  generator.  On  the  coaxial  line  2 
to  the  primary  winding  1  passes  a  wave  of  charging  voltage  with  am¬ 
plitude  U,  whose  leading  edge  Is  significantly  shorter  than  the  trav¬ 
el  time  of  the  wave  over  the  length  of  one  turn.  The  difference  in 
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potentials  between  the  high-voltage  end  of  the  secondary  winding  3 
and  the  primary  circuit  (at  its  point  B,  for  example)  increases  with 
the  passage  of  the  wave  along  the  turns  of  the  winding.  The  voltage 
in  the  generator  reaches  a  maximum  value  when  the  wave  of  charging 
voltage  arrives  at  the  high-voltage  end  A  of  the  winding  3-  Here  the 
voltage  =  nU ,  where  n  is  the  transformer's  number  of  turns. 

If  the  toroidal  inductance  L  is  small,  the  wave  is  reflected  as 
from  a  short-circuited  end,  and  the  line  is  recharged  to  voltage 
U  =  0.  When  the  indicated  inductance  is  great,  the  wave  is  reflected 
from  it  as  from  an  open  end.  With  reverse  movement  of  the  wave  the 
toroidal  line  is  charged  up  to  voltage  2U.  The  maximum  voltage  in 
the  generator  at  the  moment  a  wave  arrives  at  the  coaxial  input  is 
2nU.  As  a  result  of  the  process  described,  the  turn-to-turn  capac¬ 
itances  CR  are  connected  in  series,  each  relative  to  the  primary  cir- 
cuit,  forming  the  capacitance  zl,  which  is  charged  up  to  the  maxi- 

/l 

mum  voltage. 

A  load  5  with  a  high  resistance  is  connected  directly  to  the 
secondary  winding;  a  load  whose  resistance  is  comparable  to  the  wave 
resistance  of  series-connected  turns  must  be  connected  through  a 
switch  (commutator)  4. 

In  the  latter  case  it  is  advisable  to  connect  the  load  at  the 
moment  of  maximum  difference  in  potential  between  points  A  and  B. 

The  form  of  the  pulses  of  voltage  in  the  load  depends  on  the  param¬ 
eters  of  the  generator  and  the  load.  The  commutator  can  be  a  self¬ 
discharging  gap  or  an  element  with  characteristics  of  a  field  emit¬ 
ter  of  electrons. 

There  are  no  leakage  fluxes  in  this  design,  since  the  lines  of 
force  of  the  magnetic  field  are  closed  in  the  gaps  between  turns; 
because  of  this  the  transformation  coefficient  can  increase.  In 
order  to  reduce  losses  due  to  the  skin  effect,  the  thickness  of  the 
plates  should  be  compatible  with  the  working  frequency.  To  reduce 
toroidal  inductance,a  toroidal  ferromagnetic  core  can  be  placed  in¬ 
side  the  generator. 

The  generator  can  be  used  to  produce  high-power  nanosecond 
pulses . 
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Object  of  Invention 

1.  A  generator  of  high-voltage  pulses,  containing  a  toroidal 
primary  circuit,  a  transformer  line  connected  to  a  load,  and  a  com¬ 
mutator,  characterized  by  the  fact  that,  in  order  to 
increase  the  transformation  coefficient  and  reduce  generator  size, 
the  transformer  line  is  a  toroidal  spiral,  which  is  located  inside 
a  toroidal  primary  circuit  with  a  coaxial  feed  and  is  connected  at 
one  end  with  the  primary  circuit. 

2.  A  generator  described  in  p.  1,  characterized 

by  the  fact  that  the  transformer  line  is  in  the  form  of  two  toroidal 
spirals,  one  of  which  is  connected  with  the  toroidal  primary  cir¬ 
cuit,  with  the  spirals  separated  by  a  dielectric  and  located  inside 
the  primary  circuit. 
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